Biosynthesis of two developmentally distinct acid phosphatase isozymes in Dictyostelium discoideum.
The presence of a common antigenic determinant on the Dictyostelium discoideum acid phosphatase isozyme 1 (ap 1), and the absence of this determinant on the isozyme ap2 enables separation of the two isozymes. This separation is accomplished by removal of ap1 from samples with a common antigen monoclonal antibody followed by immunoprecipitation of ap2 with an acid phosphatase monoclonal antibody. Application of this separation scheme on cells pulse-labeled early (2 h) and late (18 h) in the developmental cycle reveal that ap1 protein synthesis occurs only early in development and that the protein remains stable throughout development, whereas ap2 protein synthesis occurs only late in development. Furthermore, pulse-chase experiments during both early and late development reveal that both isozymes of acid phosphatase are initially synthesized as precursor molecules (Mr = 60,000) which are then processed to mature forms (Mr = 58,000). The processing event(s) for acid phosphatase begin in less than 5 min compared to 25-30 min for Dictyostelium alpha-mannosidase and 10-15 min for Dictyostelium beta-glucosidase. Endoglycosidase H and Endoglycosidase F treatment of both isozymes reveals identical cleavage patterns for ap1 and ap2, indicating that the amount of carbohydrate on both molecules is equivalent. Preliminary studies to identify modification differences reveal that fucose is not present on either isozyme; however, sulfate is present on the ap1 isozyme and absent on the ap2 isozyme. These results suggest that differences in the modification of newly synthesized acid phosphatase at different times during the Dictyostelium life cycle result in the appearance of two distinct acid phosphatase isozymes.